Pharmacological characterization of the inhibitory effect of (R)-alpha-methylhistamine on sympathetic cardiopressor responses in the pithed guinea-pig.
1. The effect of (R)-alpha-methylhistamine (R-alpha-mHA), a selective histamine H3-receptor agonist, on increases in blood pressure and heart rate mediated by activation of the sympathetic nervous system induced by electrical stimulation of the spinal cord, was characterized in the vagotomized, pithed guinea-pig. 2. The frequency-dependent nature of (R)-alpha-mHA's effect on sympathetic cardiopressor responses was studied at frequencies between 1 and 20 Hz. (R)-alpha-mHA (10-100 micrograms kg-1, i.v.) produced a dose-dependent inhibition of the stimulated increase in both blood pressure (BP) and heart rate (HR). The inhibition was inversely related to frequency and maximum inhibition (BP, 61% at 1 Hz; HR, 50% at 1 Hz) was seen with 100 micrograms kg-1 of (R)-alpha-mHA. Treatment with the H3 receptor inactive stereoisomer, (S)-alpha-methylhistamine (300 micrograms kg-1, i.v.) did not inhibit the neurogenic sympathetic cardiopressor responses. 3. Pretreatment with thioperamide (1 mg kg-1, i.v.), a histamine H3 receptor antagonist, blocked (R)-alpha-mHA's inhibitory effect on stimulation-induced sympathetic cardiopressor responses. 4. Combined pretreatment with the H2-receptor antagonist cimetidine (3 mg kg-1, i.v.) and the H1-receptor antagonist chlorpheniramine (0.3 mg kg-1, i.v.) did not attenuate (R)-alpha-mHA's inhibitory effects. 5. (R)-alpha-mHA (100 micrograms kg-1) had no effect on the hypertensive or tachycardia effects induced by adrenaline (1 and 3 micrograms kg-1, i.v.). 6. Treatment with a combination of prazosin (1 mg kg-1, i.v.) and yohimbine (1.5 mg kg-1, i.v.) to block alpha 1- and alpha 2-adrenoceptors, abolished the sympathetic hypertension without affecting the inhibition of sympathetic tachycardia induced by (R)-alpha-mHA. Conversely, pretreatment with the beta-adrenoceptor antagonist propranolol (1 mg kg-1, i.v.), which blocked the sympathetic tachycardia, did not block (R)-alpha-mHA's inhibition of sympathetic hypertensive responses. 7. In adrenalectomized guinea-pigs, (R)-alpha-mHA (100 micrograms kg-1, i.v.) also produced a frequency-dependent inhibition of sympathetic hypertensive cardiopressor responses that was not significantly different from intact animals. 8. These results demonstrate that (R)-alpha-mHA produces a frequency-dependent inhibition of the cardiopressor responses due to activation of the sympathetic innervation to the resistance vessels and the heart.(ABSTRACT TRUNCATED AT 400 WORDS)